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Background: Pelvic ring fractures (PRFs) may inﬂuence the daily activities and quality of life of the
injured. The aim of this retrospective study was to explore the functional outcomes and factors related to
return to work (RTW) after PRF.
Methods: During the years 2003e2012, 282 injured individuals aged 20e55 years on the date of the
accident, were hospitalized and treated for PRFs in a large tertiary hospital in Athens, Greece. One
hundred and three patients were traced and contacted; 77 who were on paid employment prior to the
accident gave their informed consent to participate in the survey, which was conducted in early 2015
through telephone interviews. The questionnaire included variables related to injury, treatment and
activities, and the Majeed pelvic score. Univariate and multiple regression analyses were used for sta-
tistical assessment.
Results: Almost half of the injured (46.7%) fully RTW, and earning losses were reported to be 35% after
PRF. The univariate analysis conﬁrmed that RTW was signiﬁcantly related to accident site (labor or not),
the magnitude of the accident’s force, concomitant injuries, duration of hospitalization, time to RTW,
engagement to the same sport, Majeed score, and complications such as limp and pain as well as urologic
and sexual complaints (p < 0.05 for all). On multiple logistic regression analysis, the accident sustained
out of work (odds ratio: 6.472, 95% conﬁdence interval: 1.626e25.769) and Majeed score (odds ratio:
3.749, 95% conﬁdence interval: 2.092e6.720) were identiﬁed as independent predictive factors of full
RTW.
Conclusion: PRFs have severe socioeconomic consequences. Possible predictors of RTW should be taken
into account for health management and policies.
 2016, Occupational Safety and Health Research Institute. Published by Elsevier. This is an open access
article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).1. Introduction
Pelvic ring fractures (PRFs) have increased considerably;
nowadays, they represent 3e8% of all skeletal injuries with even
higher mortality rates of up to 20% [1], whereas in antiquity only
two out of 147 types of injuries were related to the pelvis, as
described in Iliad [2]. The annual incidence of PRFs is estimated to
be 19e37 for every 100,000 inhabitants, and 10 of them are high-
energy injuries, mostly in men, and among polytrauma patients
20e25% will have PRFs [3e5]. In Greece, the very high number of
motor vehicle accidents result in higher incidences of PRFs [6].
Causes also include falls or shooting incidents [7]. Treatmentellenic Open University, Parodos
sotiriou).
afety and Health Research Institute
u AN, et al., Recovery and Retmostly depends on stability, and it could be conservative or surgical
followed by physical and psychosocial support. Therefore, we used
Tile and YoungeBurgess system, which classiﬁes injuries according
to stability and direction of force that acts on the pelvis [1,8e11].
Recovery that could be deﬁned as the process of becoming
healthy after PRF is measured by generic indexes such as the 36-
Item Short Form Health Survey or disease-speciﬁc instruments
such as the Majeed score [12e14]. Pain most frequently reported
(30e85%) and other complications such as neurologic (36e56%),
sexual (12.5e52.1%), gastrointestinal, and genitourinary (4.6e33%),
post-traumatic stress or, on the contrary, post-traumatic growth
determine outcomes that are used to measure recovery and qualityAristotelous 18, Patras 26 335, Greece.
. Published by Elsevier. This is an open access article under the CC BY-NC-ND license
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Pelvic ring fracture 
(PRF)   
from  1-1-2003 to 31-
12-2012
539 injured and 
hospitalized
(M: 294  W: 245)
Included 282
≥20 and  ≤55
(M: 194  W: 88)
Included 136
(traced)
(M : 96   W: 40)
Included 103
(traced and 
contacted)
(M: 72  W: 31) 
Included 77
(consented and on 
paid employment 
before PRF)
(M: 53  W: 24)
Excluded 26
(22 refused parƟcipaƟon, 1 man  
disconƟnued the interview, 3 
consented but unemployed 
before PRF)
Excluded 33
(29 never answered,
4 died later on 
unrelated to accident 
cause)
Excluded  146
(143 no traced,
3 died because of 
the accident) 
Excluded 257
˂20 and ˃55
Fig. 1. Participants’ ﬂowchart. M, man; W, woman.
Saf Health Work 2016;-:1e72of life [1,14e19]. It is a fact that multiple traumas with PRF are the
leading cause of disability affecting recovery and return to work
(RTW) [12].
The percentage of RTW of injured individuals with PRF has
been reported to range between 41% and 62.5% or even higher
(˃70%) [20e22]. The unemployment rate after PRF has been esti-
mated to be between 16% and 28%, whereas 23% of patients were
forced to change jobs [17,20,23]. The injury severity score and job
type are considered strong prognostic factors of RTW [22e24]. A
reduction in intensity and frequency of sport activity afterPlease cite this article in press as: Papasotiriou AN, et al., Recovery and Ret
http://dx.doi.org/10.1016/j.shaw.2016.10.003combined injuries of the pelvic ring and lower extremities have
also been reported [25].
Several studies have examined the outcomes of PRF, but only a
few studies have investigated the predictive factors in relation to
RTWafter PRF [14,20,22e24,26]. The aim of this study was ﬁrstly to
monitor recovery and RTWafter any type of PRF due to high-energy
trauma in previously productive up to middle-aged individuals in a
long-term follow-up, and secondly to explore the predictive factors
possibly related to RTW.
2. Materials and methods
Data and contact information were collected retrospectively
from the registry of the Orthopedic Clinic of the General Hospital of
Nikea-Pireus and the personal archive of its clinical director, who is
a coauthor of this study (NP). The hospital is one of the largest in
Greece and among the few with a very high expertise in pelvic
injuries. The study was approved by the Scientiﬁc Committee of
Hellenic Open University, and after obtaining access permissions
for the registries, the contact and baseline data collected were
limited by the following inclusion criteria: (1) people hospitalized
for pelvic fracture during the years January 1, 2003 to December 31,
2012; (2) age of the injured person on the accident date between 20
years and 55 years; and (3) injured individual on paid employment
prior to the accident. The speciﬁc time points and age groups have
been chosen in order to calculate the Majeed score in the selected
time frames (see below) and to minimize both the number of
current retirees (the conventional age of retirement in Greece is 65
years) and the recall bias.
A total of 539 patients with pelvic fractures have been hospi-
talized within the study period. Almost half of themwere excluded
because of the age limit. Valid contact information was conﬁrmed
for 136 (48.2%) participants, but 29 never answered the three calls
on 3 different days. Four other patients (one man and three
women) had died by a cause not related to the initial injury (as
informed by their relatives). Thus, 103 were asked to participate in
the study; however, 22 (21.4%) did not give their informed consent
(two of them were unable to participate because of psychiatric
disorders). One man discontinued the interview process and three
were unemployed prior to PRF and thus were excluded from the
study. Eventually, a total of 77 (74.8%) injured individuals on paid
employment during the period of the accident who gave their
informed consent were analyzed (Fig. 1).
The telephone interview was set every day between 10:00 AM
and 14:00 PM and 18:00 PM and 22:00 PM between mid-March
and early May 2015, and three attempts, at least for each call
number, were made to get in contact with them by phone. The
mean interview duration was 30 minutes (calls varied from 12
minutes to 49 minutes in length). As expected, patients with fewer
complications had shorter interviews, and all interviews were
carried out by a coauthor, an orthopedist (ANP).
A composite questionnaire was used including demographic,
injury, and outcomes related data, and the Majeed speciﬁc ques-
tionnaire. Several answers were retrieved from the patients’
records and partly cross-checked by their answers (e.g., the injury
date, the patient’s age at the time of the accident, the type of PRF
according to Tile and YoungeBurgess classiﬁcation, the mechanism
of the injury, and the treatment). Data were collected on the
activities prior to and after the accident, including job-related
variables (e.g., physical and psychological working stress), the
rehabilitation type, and duration. Multiple-choice, binary, or visual
analog scale (VAS) ranging from 0 to 10, question types were used.
The Majeed pelvic score consists of seven subscales (pain,
work, sitting, sexual intercourse, walking aids, unaided gait, and
walking distance), graded from 0 to 100 (clinical grade: poor < 55,urn toWork After a Pelvic Fracture, Safety and Health at Work (2016),
Table 1
Demographic, accident and injury data related to study cohort
Age on accident in y (n ¼ 77) Mean ¼ 32.9, SD ¼ 9.7
Parameter n %
Sex (n ¼ 77): male/female 53/24 68.8/31.2
Education level (n ¼ 76)*: up to
college/university
epostgraduate
57/19 75.0/25.0
Marital status (n ¼ 77)
Married prior to PRF/married
after PRF
21/38 27.3/49.4
Single, divorced, or widower
prior to PRF/single,
divorced, or widower after
PRF
56/39 72.7/50.6
Sport activity: prior to PRF/after
PRF (n ¼ 77)
55/39 71.4/50.6
Same sport activity as prior to
the accident (n ¼ 39)
24 61.5
Comorbidities prior to PRF (n ¼ 77)
None/cardiovascular/
musculoskeletal/other
diseases
65/4/1/7 84.4/5.2/1.3/9.1
Comorbidities after the accident because of CIs and PRF (n ¼ 77)
None 20 26.0
At least oney 57 74.0
Accident site (n ¼ 77): labor/
free time
28/49 36.4/63.6
Stay in hospital (n ¼ 77):
<1 wk/1e3 wk/3e6 wk/>6
wk
23/18/21/15 29.8/23.4/27.3/19.5
Type of surgical intervention (n ¼ 28)
Anterior (ORIF or Ex. Fix)/
posterior (ORIF or
percutaneous screws)
15/4 53.6/14.3
Anterior þ posterior 9 32.1
Time to RTW (n ¼ 77): <3 mo/
3e12 mo/>12 m/lost job
21/28/15/13 27.3/36.3/19.5/16.9
Type of injuries in other accidents prior to (n ¼ 25)/after (n ¼ 7) the study PRF
CIs with LEx prior to/after the
study PRF
10/4 40.0/57.1
CIs without LEx prior to/after
the study PRF
13/2 52.0/28.6
Other pelvic fracture prior to/
after the study PRFz
2/1 8.0/14.3
CIs, concomitant injuries; Ex. ﬁx, external ﬁxation; LEx, lower extremities; ORIF,
open reduction internal ﬁxation; PRF, pelvic ring fracture; SD, standard deviation.
* One patient did not answer the question related to education level.
y Musculoskeletal, neurologic, genitourinary, gastrointestinal, and autoimmune
diseases. Musculoskeletal diseases referred to pain, symptoms of gait and difﬁculties
in sitting. Genitourinary diseases referred to urologic complaints and changes in
sexual behavior.
z One patient sustained injury of pelvis prior to and after the study PRF.
A.N. Papasotiriou et al / Recovery and RTW After a Pelvic Fracture 3fair 55e69, good 70e84, excellent 85), where higher scores
represent the best outcomes, as calculated for 6 months, 1 year, 2
years, and on the interview date (7 years mean follow-up; range,
2.3e12.1) after the accident [27].
Qualitative data are presented as frequency and percentage,
whereas quantitative data are presented as mean and standard de-
viation. Chi-square test and Fisher exact test were used to examine
the independence of the qualitative variables. The ﬁtting in the
normal distribution was tested with the KolmogoroveSmirnov test.
Independent and paired sample t test were used where appropriate
to compare mean values. Univariate analysis was used with the sig-
niﬁcance level of p < 0.05. To test the internal consistency of Majeed
score, Cronbachawasused. In all time intervals,a valueswere higher
than 0.7, indicating a high consistency. On univariate analysis and on
the followingmultivariate analysis, RTWwas used as the dependent
variable and was deﬁned as full if the employee returns to the same
post and duties (full RTW), and as partial if any change is noted in the
employment status. On the multivariate regression model that was
performed, a backward selection method was used to select vari-
ables. The independent variables with statistical signiﬁcance in uni-
variate analysis and events per predictor variable (EPV) of 10 ormore
and no less than 6 were included in the multivariate model. Ac-
cording to the Majeed score, only the time frame of 6 months was
used as an independent variable in the multivariate model because
there is more clinical signiﬁcance to predict something at the
beginning and not during the action. Eventually, the independent
variables with p values less than 0.1 were included in the ﬁnal
multivariate regression model. For the study purposes, PRFs were
categorized using Tile classiﬁcation: stable PRF as Type A (n ¼ 10),
partially unstable PRF as B1 (open book; n¼ 26), B2 (lateral
compression; n ¼ 32), and totally unstable PRF including the vertical
displacement, as C (n ¼ 9). In our cohort, none of the participants had
been classiﬁed as B3 PRF (bilateral B injuries) [10]. All types of PRFs
have been included inour studyas related tohigh energy trauma. The
SPSS software (IBM SPSS for Windows v.20 software; IBM Corpora-
tion, USA) was used for the statistical analysis.
3. Results
All 77 eligible individuals were, on average, 32.9 years old
(range, 20e55 years) at the time of accident. Fifty-six (72.7%) were
involved in a road trafﬁc collision (28 were motorcyclists, six pil-
lions, 14 drivers, and eight passengers), whereas 10 were pedes-
trians hit by a vehicle and 11 (14.3%) had a fall from a height (eight
cases, > 3 m; three cases, < 3 m). The direction of force was lateral
for 36 (46.7%), anterioreposterior for 24 (31.2%), posterioreanterior
for six (7.8%), vertical force for eight (10.4%), and a combination of
forces for three (3.9%) injured. The mean magnitude of the injury
force was reported as high as 9.1 (in a VAS of 0 to 10). Surgical
(n ¼ 28; B1 ¼15, B2 ¼ 4, C ¼ 9) or conservative (n ¼ 49) treatment
in combination with physio care in 21 and 25 patients took place,
respectively. Comorbidities were reported by 12 (15.6%) patients
prior to PRF, whereas 57 (74.0%) injured individuals presented new
comorbidities. Two women (2.6%) were diagnosed with an auto-
immune disease, psoriasis, and multiple sclerosis after their acci-
dents, whereas two injured individuals (2.6%) sustained at least a
second PRF during their life (Table 1).
Thirty-six individuals (46.7%) fully RTW in the same position
and duties were monitored, whereas any change at work was
observed in 41 individuals (53.3%). Among these, lengthy job loss
accounted for 9.1% (n ¼ 7); early retirement, 7.8% (n ¼ 6); RTWwith
limitations, 11.7% (n ¼ 9); RTW with new duties, 11.7% (n ¼ 9); and
an entirely new job,13% (n ¼ 10). Earnings remained stable in 53.3%
(n ¼ 41), whereas in 35% (n ¼ 27) earnings were reduced and 11.7%
(n ¼ 9) had an income improvement. Perceived productivity wasPlease cite this article in press as: Papasotiriou AN, et al., Recovery and Ret
http://dx.doi.org/10.1016/j.shaw.2016.10.003reported as stable by 41 patients (53.3%), increased in 13 patients
(16.9%), and reduced in 23 patients (29.8%). Among those who
never returned to work (lengthy job loss and early retirement,
n ¼ 13), ﬁve sustained B1, six had B2, and two had C PRF. Infor-
mation related to RTW is known for 27.3%, 63.6%, 83.1%, and 100% of
the patients in 6 months, 1 year, 2 years, and 7 years mean follow-
up, respectively. Full RTW in 6 months, 1 year, and up to the day of
the interview (7 years mean follow-up) was noticed respectively in
30%, 50%, and 60% in type A; 15.3%, 34.6%, and 62.5% in type B1;
28.1%, 46.8%, and 53,1% in type B2; and 0.0%, 22.2%, and 33.3% in
type C. Majeed scores distribution was assessed by Kolmogorove
Smirnov test and, even though borderline, conﬁrmed normality.
Therefore, type A fractures had the best results of Majeed score at
all times, but statistical signiﬁcance among the four types of PRF
was observed only 6 months after the accident (Fig. 2). It is worth
mentioning that preaccident physical and psychological job strain,
in a VAS 0 to 10, was reported as 6.0 and 4.6, respectively.
Overall, 37.9% of partial unstable fractures (B1, B2) and 44.4% of
totally unstable PRF type C happened during work, whereas onlyurn toWork After a Pelvic Fracture, Safety and Health at Work (2016),
Fig. 2. Graph showing the mean Majeed score of any of the four types of pelvic ring fracture according to Tile classiﬁcation (A, B1, B2, C) as well as the mean Majeed of all fractures,
in the four time points [6 months, 1 year, 2 years, and day of interview (now), 7 years mean follow-up]. Only the mean values of A and C, 6 months after the accident, were
considered signiﬁcant during the post hoc trials followed by Tukey correction. CI, conﬁdence interval.
Saf Health Work 2016;-:1e7420% of stable fractures type Awere caused by an industrial accident.
However, these differences did not reach statistically signiﬁcant
levels (p ¼ 0.415). In addition, the variable of age and RTW did not
reach statistical signiﬁcance either (p ¼ 0.546).
The site of accident, labor or not (p ¼ 0,016), the concomitant
injuries (p ¼ 0.008), other than lower extremities (p ¼ 0.204), stay
in hospital (p ¼ 0.001), time to RTW (p < 0.001), complications
such as pain or limp (p ¼ 0.009 and p < 0.001, respectively), dis-
orders of sexual behavior such as dyspareunia or erection com-
plaints (p ¼ 0.030), and urologic complaints (p ¼ 0.018) showed a
statistically signiﬁcant relationship with RTW. Those who engaged
in the same sport activity as that prior to the accident had a higher
possibility of reporting full RTW (p ¼ 0.022). Majeed score at any
time was positively related to fully RTW (p < 0.001 in any time),
whereas an inverse relation was monitored with the magnitude of
accident’s force (p ¼ 0.007; Tables 2 and 3).
Following a multiple logistic regression analysis, the factors that
were included were related to injury data with statistical signiﬁ-
cance in univariate analysis and with the eligible EPV. So, accident
site, concomitant injuries, magnitude of accident’s force apart from
hospitalization, and out of work time were analyzed as well as
outcomes of Majeed score in 6 months’ time and symptoms of pain
apart from urologic and sexual complaints, as both seemed irrele-
vant in the clinical point of viewof RTW. The symptoms of gait were
also excluded as the EPV were less than six (Tables 2 and 3).
Furthermore, avocation with the same sport activity was not
included because by itself it indicates outcomes that direct to fully
RTW. In the ﬁnal step of backward regression analysis, only the
accident’s site-out of work [odds ratio (OR): 6.472, 95% conﬁdence
interval: 1.626e25.769] as well as the Majeed score in 6 months
(OR: 3.749, 95% conﬁdence interval: 2.092e6.720) were consideredPlease cite this article in press as: Papasotiriou AN, et al., Recovery and Ret
http://dx.doi.org/10.1016/j.shaw.2016.10.003statistically signiﬁcant factors, regarding their ability to predict
RTW (Table 4). The calculated OR of 6.5 estimates that the odds of
full RTW, following a nonlabor accident, is 6.5 times greater than
the odds when PRF is caused by a labor accident. Also, the esti-
mation of Majeed score in 6 months indicates the fact that in each
clinical level (excellent, good, and fair), except the grade of poor, the
odds of full RTW is 3.7 times greater than the odds in the next lower
level.
4. Discussion
In this retrospective study, we have monitored functional out-
comes during the recovery of young people, mostly men treated for
PRF during 2003e2012. As in other studies, most PRFs happen
usually to men during motor vehicle accidents, who have sustained
high-energy forces acting either anterioreposterior or lateral or in
combination [4,12,28]. In our study, more than one-third were
motorcyclists andmost received high-energy forces. Althoughmost
studies consider the unstable and partial unstable PRF, in our study
all types of PRFs have been examined as high-energy trauma,
showing that RTW and job loss frequencies were similar to those
reported in contemporary literature [21e24,26]. Regarding the
patients who have sustained a type C PRF in our study, only 33.3%
have returned to their previous job in a mean follow-up of 7 years,
whereas other studies show a higher percentage [17,20]. These
results occur probably because in our study full RTW means a re-
turn to the same post with the same duties and not just a return to
full-time employment with other duties.
In a recent study in Italy, 50 patients with PRF, either B or C
according to the Tile classiﬁcation, who were working prior to the
injury were enrolled in the ﬁnal analysis. Of this total, 40% (n ¼ 20)urn toWork After a Pelvic Fracture, Safety and Health at Work (2016),
Table 2
Factors related to RTW (univariate analysis*)
Parameter Return to work (RTW) p
Same post and duties
(n ¼ 36)
Any change
(n ¼ 41)
Sex
Male/female (%) 24/12 (66.7/33.3) 29/12 (70.7/29.3) 0.700
Education level (n ¼ 76)
Up to college/university, postgraduate (%) 25/10 (71.4/28.6) 32/9 (78.0/22.0) 0.506
Marital status prior to PRF (%)
Married/single, divorced, or widower 10/26 (27.8/72.2) 11/30 (26.8/73.2) 0.926
Marital status present day (%)
Married/single, divorced, or widower 17/19 (47.2/52.8) 21/20 (51.2/48.8) 0.726
Accident site
Labor/free time (%) 8/28 (22.2/77.8) 20/21 (48.8/51.2) 0.016
Accident type
RTCz/pedestrian, fall from height (%) 28/8 (77.8/22.2) 28/13 (68.3/31.7) 0.351
Direction of force
LC/APC, VS, combined (%) 20/16 (55.6/44.4) 16/25 (39.0/61.0) 0.147
Magnitude of accident’s forcey 8.7 (1.5) 9.5 (0.9) 0.007
PRF type (Tile classiﬁcation)
A/B1/B2/C (%) 6/10/17/3 (16.7/27.8/47.2/8.3) 4/16/15/6 (9.8/39.0/36.6/14.6) 0.458
Treatment
Conservative/surgical (%) 27/9 (75.0/25.0) 22/19 (53.7/46.3) 0.052
Concomitant injuries
Yes/no (%) 21/15 (58.3/41.7) 35/6 (85.4/14.6) 0.008
Concomitant injuries including or not lower extremities (LEx) (n ¼ 56)
With LEx/without LEx/without extremities (%) 9/7/5 (42.9/33.3/23.8) 22/5/8 (62.9/14.3/22.8) 0.204
Stay in hospital
<1 wk/1e3 wk (%) 18/9 (50.0/25.0) 5/9 (12.2/22.0) 0.001
3e6 wk/>6 wk (%) 7/2 (19.4/5.6) 14/13 (34.1/31.7)
Time to RTW
<3 mo/3e12 mo (%) 16/15 (44.4/41.7) 5/13 (12.2/31.7) <0.001
>12 mo/never RTW or lost job (%) 5/0 (13.9/0.0) 10/13 (24.4/31.7)
The p values in bold are considered signiﬁcant (p < 0.05).
A, stable; APC, anterioreposterior compression; B1, open book; B2, lateral compression; C, unstable; LC, lateral compression; VS, vertical shear.
* The values are given as the number of patients.
y The values according to VAS 0 to 10 are given as the mean  standard deviation (SD).
z RTC indicates road trafﬁc collision referring to driver, passenger, rider, and pillion.
Table 3
Factors (subjective estimates) related to RTW (univariate analysis)
Parameter Return to work (RTW) p
Same post and duties
(n ¼ 36)
Any change
(n ¼ 41)
Majeed score calculated in 4 time points after PRF*
6 mo (SD) 77.97 (24.07) 45.44 (25.22) <0.001
1 y (SD) 90.36 (14.86) 62.29 (24.97) <0.001
2 y (SD) 95.67 (6.40) 73.98 (21.04) <0.001
7 y mean follow-up (SD) 97.14 (4.38) 78.78 (18.71) <0.001
Subjective outcome assessment, 7 y mean follow-upy
Paindyes/no (%) 13/23 (36.1/63.9) 27/14 (65.9/34.1) 0.009
Symptoms of gaitdyes/no (%) 5/31 (13.9/86.1) 23/18 (56.1/43.9) <0.001
Neurologic symptomsdyes/no (%) 8/28 (22.2/77.8) 15/26 (36.6/63.4) 0.169
Urologic complaintsdyes/no (%) 6/30 (16.7/83.3) 17/24 (41.5/58.5) 0.018
Difﬁculty in sittingdyes/no (%) 7/29 (19.4/80.6) 14/27 (34.1/65.9) 0.148
Changes in sexual behaviordyes/no (%) 4/32 (11.1/88.9) 13/28 (31.7/68.3) 0.030
Gastrointestinal symptomsdyes/no (%) 4/32 (11.1/88.9) 8/33 (19.5/80.5) 0.311
Physical stress in work prior to PRF (SD)* 6.0 (2.8) 6.0 (2.8) 0.972
Psychological stress in work prior to PRF (SD)* 5.5 (3.1) 3.9 (3.8) 0.053
Sport activity prior to PRFy
yes/no (%) 27/9 (75.0/25.0) 28/13 (68.3/31.7) 0.516
Sport activity after PRFy
yes/no (%) 22/14 (61.1/38.9) 17/24 (41.5/58.5) 0.085
Same sport activity as prior to PRF (n ¼ 39)y
yes/no (%) 17/5 (77.3/22.7) 7/10 (41.2/58.8) 0.022
The p values in bold were considered signiﬁcant (p < 0.05).
PRF, pelvic ring fracture; RTW, return to work.
* The values are given as the mean  standard deviation (SD).
y The values are given as the number of the patients.
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Table 4
Factors related to RTW (multivariate analysis)
Variable Coefﬁcient OR (95% CI) p
Site of accidentdout of work 1.868 6.472 (1.626e25.769) 0.008
Majeed score in 6 mo after injury 1.322 3.749 (2.092e6.720) <0.001
The p values in bold are considered signiﬁcant.
CI, conﬁdence interval; OR, odds ratio; RTW, return to work.
Saf Health Work 2016;-:1e76managed to maintain the same job tasks after the accident [22]. In
our study, a very similar 46.7% had a full RTW, although we have
included all types of PRFs.
In a univariate analysis, we found several factors to be positively
related to full RTW after pelvic fracture such as out-of-work acci-
dent, lower magnitude of accident’s force, and absence of
concomitant injuries and/or complications (such as pain or limp,
urologic or sexual disorders). Those engaged in the same sport
activity as that prior to the accident and had higher Majeed scores
at any time also had a higher possibility of reporting full RTW.
Studies have analyzed possible prognostic factors for RTW such as
the number of body areas affected or associated injuries [23,24,29].
Job type has been reported as the main prognostic factor of RTW
after PRF [23], although in our study we have estimated physical
and psychological strain prior to the accident and we found a
relation only with psychological strain, i.e., injured individuals with
lower strain prior to any accident had a borderline signiﬁcantly
higher possibility not to be fully RTW, possibly because of lower
engagement. In contrast with a study showing that industrial ac-
cidents resulted in PRFs with lowerMajeed scores [30], in our study
there was no such signiﬁcant relationship, although industrial ac-
cidents were related to lower possibility of full RTW, probably
because they represented the most complicated cases or have
better insurance coverage. Complications may affect hospitaliza-
tion duration, absenteeism, and Majeed score at any timedall
found to be related to full RTW. Returning to the same sport as that
prior to the accident seems to be a positive predictive factor. An
indication exists that after a high-energy accident, autoimmune
disease could happen, possibly because of posttraumatic stress or
biochemical processes, as in the case of two injured women in our
study [31]. Repeated PRFs are not uncommon [32,33]. Following a
multivariate logistic regression analysis, two independent key
predictors related to full RTW have been identiﬁed: nonlabor ac-
cident and Majeed score in 6 months’ time. Therefore, the possi-
bilities to full RTW increase when the accident is out of work and
depend on the estimation of Majeed score in 6 months. This time
framewas selected because it is a short postinjury period, and there
is sense in using this as a predictor factor unlike the other periods (1
year, 2 years, and 7 years mean follow-up, after the accident) where
the information about RTW has been already notiﬁed in a per-
centage of 63.6%, 83.1%, and 100%, respectively.
Type of PRF, management plan, age, sex, marital status, and
education level prior to the injury did not show signiﬁcant relations
with RTW, but education may affect the time spent out of work
after the accident as a study referring to 61 blunt trauma (not all of
them sustained a pelvic fracture) has shown [22,24,34]. Age could
be a prognostic factor, as in the study of Nusser et al [23], where
both pelvic and acetabulum fractures were included.
The fact that our cohort was derived from one public hospital,
the high number of untraced patients, and the anticipated recall
bias owing to the retrospective design of this study limited the
validity of our results. Furthermore, the lost data of people who did
not give their informed consent, enhances the perception that the
study is characterized by bias. In addition, most of the information
related to trauma was retrieved through a descriptive question-
naire that prevents the formation of a sufﬁcient injury score, suchPlease cite this article in press as: Papasotiriou AN, et al., Recovery and Ret
http://dx.doi.org/10.1016/j.shaw.2016.10.003as the injury severity score, for use as a comparable variable with
other studies [22,24]. Other limitations of this study stem from the
size of the sample, where in some variables the EPV are less than 10,
thus weakening the reliability of the multivariate model.
However, any possible selection bias seems irrelevant to the
study aims. The cohort was fairly homogeneous from the psycho-
social and residential points of view, and one expert’s view, and the
ﬂow of interview minimized any possible differential misclassiﬁ-
cation, e.g., in Majeed score. Additionally, the rule of 10 EPV may be
relaxed, as one study has shown [35]. However, further studies with
larger samples and prospective design will be useful for more
reliable conclusions.
In conclusion, accident site and Majeed score at 6 months could
be used as prognostic factors of RTW after an accident related to
PRF. Practitioners should ask and add the information related to an
accident site (labor or not) in the admission ﬁle of the patient, for
future research taking into account among others on its putative
prognostic power in RTW. Furthermore, the Majeed score should
also be used by practitioners for the follow-up of their patients.
To the best of our knowledge, this study is one with one of the
largest follow-ups in PRFs, with a mean of 7 years (range, 2.3e12.1
years) [14,20,30]. Our research underlines new predictors of RTW
after PRF, adds to the prognosis of PRF, and shows aspects of the
socioeconomic strain of these injuries mostly due to motor vehicle
accidents. Therefore, our ﬁndings can be of signiﬁcant help to
countries with a high burden of motor vehicle accidents. These
ﬁndings could be useful in formulating the best health manage-
ment, preventive policies, and recovery strategies [36].Conﬂicts of interest
The authors have no conﬂicts of interest to disclose.Acknowledgments
We thank Dr Nik Kanakaris, orthopedic consultant in the
Department of Trauma and Orthopaedics, Leeds, who contributed
to the design of the descriptive questionnaire and gave advice
during the course of the study.References
[1] Pohlemann T, Tsherne H, Baumqärtel F, Eqbers HJ, Euler E, Maurer F, Fell M,
Mayr E, Quirini WW, Schlickewei W, Weinberg A. Pelvic fractures: epidemi-
ology, therapy and long term outcome. Overview of the multicenter study of
the Pelvis Study Group. Unfallchirurg 1996;99:160e7 [in German].
[2] Prevezas N. Evolution of pelvic and acetabular surgery from ancient to mod-
ern times. Injury 2007;38:397e409.
[3] Pohlemann T, Stengel D, Tosounidis G, Reilmann H, Stuby F, Stӧckle U,
Seekamp A, Schmal H, Thannheimer A, Holmenschlager F, Gänsslen A,
Rommens PM, Fuchs T, Baumgärtel F, Marintschev I, Krischak G, Wunder S,
Tscherne H, Culemann U. Survival trends and predictors of mortality in severe
pelvic trauma: estimates from the German Pelvic Trauma Registry Initiative.
Injury 2011;42:997e1002.
[4] Balogh Z, King KL, Mackay P, McDougall D, Mackenzie S, Evans JA, Lyons T,
Deane SA. The epidemiology of pelvic ring fractures: a population-based
study. J Trauma 2007;63:1066e73.
[5] McCormack R, Strauss EJ, Alwattar BJ, Tejwani NC. Diagnosis and management
of pelvic fractures. Bull NYU Hosp Joint Dis 2010;68:281e91.
[6] Sapkas G, Papadakis SA, Galanakos SP, Kateros K. The knowledge of injury’s
mechanism is the answer. Acta Orthop Hell 2014;65:127e31.
[7] Gurevitz S, Bender B, Tytium Y, Velkes S, Salai M, Stein M. The role of pelvic
fractures in the course of treatment and outcome of trauma patients. Isr Med
Assoc J 2005;7:623e6.
[8] Durkin A, Sagi HC, Durham R, Flint L. Contemporary management of pelvic
fractures. Am J Surg 2006;192:211e23.
[9] Day One [Internet]. 2015. [cited 20th of May 2015]. Available from: https://
www.justgiving.com/Day-One.
[10] Tile M. Fractures of the pelvis and acetabulum. 3rd ed. Baltimore (USA):
Williams & Wilkins; 2003.urn toWork After a Pelvic Fracture, Safety and Health at Work (2016),
A.N. Papasotiriou et al / Recovery and RTW After a Pelvic Fracture 7[11] Burgess AR, Eastridge BJ, Young JW, Ellison TS, Ellison SP, Poka A, Bathon GH,
Brumback RJ. Pelvic ring disruptions: effective classiﬁcation system and
treatment protocols. J Trauma 1990;30:848e56.
[12] Borg T, Berq P, Fugl-Meyer K, Larsson S. Health-related quality of life and life
satisfaction in patients following surgically treated pelvic ring fractures. A
prospective observational study with two years follow up. Injury 2010;41:
400e4.
[13] Lefaivre KA, Slobogean GF, Valeriote J, O’Brien PJ, Macadam SA. Reporting and
interpretation of the functional outcomes after the surgical treatment of
disruptions of the pelvic ring. J Bone Joint Surg Br 2012;94:549e55.
[14] Lindahl J, Hirvensalo E, Bostman O, Santavirta S. Failure of reduction with an
external ﬁxator in the management of injuries of the pelvic ring: long term
evaluation of 110 patients. J Bone Joint Surg Br 1999;81:955e62.
[15] Bjurlin MA, Fantus RJ, Mellett MM, Goble SM. Genitourinary injuries in pelvic
fracture morbidity and mortality using the National Trauma Data Bank.
J Trauma 2009;67:1033e9.
[16] Demetriades D, Karaiskakis M, Toutouzas K, Alo K, Velmahos G, Chan L. Pelvic
fractures: epidemiology and predictors of associated abdominal injuries and
outcomes. J Am Coll Surg 2002;195:1e10.
[17] Keating JF, Werier J, Blachut P, Broekhuyse H, Meek RN, O’Brien PJ. Early
ﬁxation of the vertically unstable pelvis: the role of iliosacral screw ﬁxation of
the posterior lesion. J Orthop Trauma 1999;13:107e13.
[18] Harvey-Kelly KF, Kanakaris NK, Obakponovwe O, West RM, Giannoudis PV.
Quality of life and sexual function after traumatic pelvic fracture. J Orthop
Trauma 2014;28:28e35.
[19] Shakespeare-Finch J, Enders T. Corroborating evidence of posttraumatic
growth. J Trauma Stress 2008;21:1e4.
[20] Cole DJ, Blum AD, Ansel LJ. Outcome after ﬁxation of unstable posterior pelvic
ring injuries. Clin Orthop 1996;329:160e79.
[21] Sen KR, Veerappa LA. Outcome analysis of pelvic ring injuries. Indian J Orthop
2010;44:79e83.
[22] Aprato A, Joeris A, Tosto F, Kalampoki V, Rometsch E, Favuto M, Stucchi A,
Azi M, Massè A. Are work return and leaves of absence predictable after an
unstable pelvic ring injury? J Orthop Traumatol 2016;17:169e73.
[23] Nusser M, Holstiege J, Kaluscha R, Tepohl L, Stuby F. Rӧderer G, Krischak G.
Return to work after fractures of the pelvis and the acetabulum. Z Orthop
Unfall 2015;153:282e8 [in German].Please cite this article in press as: Papasotiriou AN, et al., Recovery and Ret
http://dx.doi.org/10.1016/j.shaw.2016.10.003[24] Gabbe BJ, Hofstee DJ, Esser M, Bucknill A, Russ MK, Cameron PA,
Handley C, de Steiger RN. Functional and return to work outcomes
following major trauma involving severe pelvic ring fractures. ANZ J Surg
2015;85:749e54.
[25] Harvey-Kelly KF, Kanakaris NK, Obakponovwe O, West R, Roberts CS,
Giannoudis PV. The impact of traumatic pelvic fractures on sporting activity
and quality of pelvis. J R Nav Med Serv 2014;100:73e80.
[26] Ratzon NZ, Shevil EBA, Froom P, Friedman S, Amit Y. Functional capacity
evaluation of work performance among individuals with pelvic injuries
following motor vehicle accidents. Work 2013;45:191e200.
[27] Majeed SA. Grading the outcome of pelvic fractures. J Bone Joint Surg Br
1989;71:304e6.
[28] Manson T, O’Toole RV, Whitney A, Duggan B, Sciadini M, Nascone J. Younge
Burgess classiﬁcation of pelvic ring fractures: does it predict mortality,
transfusion requirements, and non-orthopaedic injuries? J Orthop Trauma
2010;24:603e9.
[29] Wouter VJ, Ewout SW, Essink-Bot M-L, van Beeck EF, Meeuwis JD, Leenen L.
Prevalence and department of disabilities and return to work after major
trauma. Injury 2005;58:126e35.
[30] Dujardin FH, Hossenbaccus M, Duparc F, Bliga N, Thomine JM. Long-term
functional prognosis of posterior injuries in high-energy pelvic disruption.
J Orthop Trauma 1998;12:145e50.
[31] Stogjanovich L, Marisavljevich D. Stress as a trigger of autoimmune disease.
Autoimmun Rev 2008;7:209e13.
[32] Melton 3rd LJ, Sampson JM, Morrey B, Ilstrup DM. Epidemiologic features of
pelvic fractures. Clin Orthop 1981;155:43e7.
[33] Short MM, Mushquash CJ, Bédard M. Motor vehicle crashes among Cana-
dian Aboriginal people: a review of the literature. Can J Rural Med 2013;18:
86e98.
[34] Gross T, Attenberger C, Huegli R, Amsler F. Factors associated with reduced
longer-term capacity to work in patients after polytrauma: a Swiss trauma
center experience. J Am Coll Surg 2010;211:81e91.
[35] Vittinghoff E, McCulloch CE. Relaxing the rule of ten events per variable in
logistic and Cox regression. Am J Epidemiol 2007;165:710e8.
[36] Giannoudis PV, Pohlemann T, Bircher M. Pelvic and acetabular surgery within
Europe: the need for the co-ordination of treatment concepts. Injury 2007;38:
410e5.urn toWork After a Pelvic Fracture, Safety and Health at Work (2016),
